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Patrick Lemaire grew up in Orsay, 
close to Paris. He graduated from 
the Ecole Polytechnique and did 
his PhD at the EMBL (Heidelberg) 
and ENS (Paris) with Patrick 
Charnay (1985–1990); he then 
joined, as a post-doc, the 
laboratory of John Gurdon in 
Cambridge (1991–1994), where he 
identified a crucial Xenopus 
organizer gene, Siamois. He has 
been heading a CNRS research 
group in Marseille since 1994, his 
focus gradually shifting from 
Xenopus to the ascidian, Ciona 
intestinalis. 
What turned you on to biology in 
the first place? Chance, 
largely…While I was fascinated by 
science as a child, biology was not 
among my favorite topics. Physics 
attracted me more and I wanted to 
become a theoretical physicist, a 
cosmologist to be precise. The 
French system has the peculiarity 
that the best students are 
encouraged to study in specific 
elite schools, rather than in 
universities. In my case, this had 
the unexpected consequence of 
deterring me from pursuing my 
initial aim. My fellow students 
intimidated me sufficiently to deem 
it very unlikely that I could ever 
keep pace with these guys and 
girls if I were to become a 
physicist. I first ditched my desire 
to do science and was negotiating 
to enter a major French bank, when 
Patrick Charnay, my future PhD 
supervisor came to my school to 
advertise the EMBL PhD program 
in Heidelberg. I was keen to 
discover what it was like to live 
abroad, thought biology was a very 
open field and applied to EMBL 
without too much consideration of 
what it would mean for my future. 
Unexpectedly, I won an EMBL PhD 
fellowship. 
So although science has always 
interested me, chance played a big 
part in my becoming a biologist. 
Because I initially had no strong 
views about biology, I also did not 
have any specific personal aims that I absolutely wanted to achieve. 
I just took it all as a game. This 
playful approach to science is what 
keeps driving me. Although I am 
always fascinated by scientists 
with a clear purpose, a playful and 
intuitive approach to science is 
what I would most like to transmit 
to my colleagues. 
Do you regret having left 
physics? I probably abandoned 
physics for bad reasons: I did not 
realize at the time that there is a 
very imperfect match between 
being a brilliant student and being 
a brilliant researcher. I should not 
have given up so quickly. But 
although I am still fascinated by 
cosmology and particle physics in 
general, I am happy to be a 
biologist. Biology is a field in which 
progress is staggeringly fast, yet it 
has remained fairly open. Biologists 
globally have a common 
vocabulary, often use similar 
methods, and understand each 
other better than physicists do 
across fields. This may have to do 
with the fact that the problems we 
are confronted with are so complex 
that we can only build simple, 
qualitative and easy to explain 
models of what is happening. Until 
recently there was no sophisticated 
mathematical representation of 
biological processes, and even the 
tools we designed were all fairly 
intuitive. The increase in the 
volume of data generated and the 
prospect of systems biology may 
change this approach. Physics 
underwent a revolution when 
mathematical formalism became 
applicable. We are reaching this 
point in biology, and I think this is a 
time of incredible excitement! For 
this to work, however, we need to 
establish a very tight 
communication between 
mathematicians and biologists. 
Including more maths in 
undergraduate biology teaching 
would certainly help establish a 
common language. 
If you knew what you know 
earlier on, would you still pursue 
the same career path? If I had 
had a better understanding of what 
was already known in biology in 
the mid 80s, I would have been too 
frightened to even consider 
entering this field. Fortunately, I was so naïve as to seriously think 
that biology had really started with 
the discovery of DNA. I thought I 
only had 30 years of molecular 
knowledge to catch up with, not a 
big deal in the mind of a 20­
something. Also, as I had no idea 
about biology, I had no cue about 
the pedigree of the members of the 
jury interviewing EMBL PhD 
applicants. That saved me from 
being intimidated and tense during 
my interview, and most likely 
played a key role in my being 
selected. Although I was merely 
completely naïve, they probably 
interpreted my relaxed attitude as a 
sign of a confident and 
adventurous nature. It can be very 
useful to be naïve. 
Do you have a favorite paper? At 
least three types of papers can 
have a deep impact in science: 
those reporting technical 
breakthroughs (DNA sequencing 
techniques, for example); those 
describing novel concepts (such as 
the discovery of the evolutionary 
conservation of Hox genes); and 
those proving that a key working 
hypothesis is wrong. The recent­
ish (1998) paper that first comes to 
my mind as ground breaking 
belongs to the third category. It 
was by Chris Wylie, Janet 
Heasman, Mary Lou King and 
colleagues — The role of maternal 
VegT in establishing the primary 
germ layers in Xenopus embryos 
(Cell 94, 515–524) — and showed 
that a maternal transcription factor, 
VegT, plays a key role in Xenopus 
mesoderm and endoderm 
induction, upstream of the inducers 
themselves. This paper completely 
upset what everyone believed at 
the time in the field and led to a 
profound alteration of the models 
for germ-layer formation. Everyone 
expected the major inducers to be 
maternal determinants, not zygotic 
targets of a maternal transcription 
factor. 
Has any talk influenced you 
strongly? Yes, though it was not a 
classical scientific talk. Rather, it 
was a discussion of the scientific 
process given in Cambridge by 
François Jacob while I was a post­
doc with John Gurdon. Jacob 
discussed the relationships 
between ‘daytime’ and ‘night-time’ 




Jeffrey Powell and 
Adalgisa Caccone 
What are giant tortoises? 
Tortoises are chelonians of the 
order Testudines, distinguished 
from turtles and terrapins by being 
land dwelling. Modern giant 
tortoises can weigh up to 250 kg; 
even larger versions, now extinct, 
roamed every continent except 
Antarctic and Australia into the 
Pleistocene (<1.8 million years 
ago). The extinction of most giant 
tortoise lineages is thought to have 
been caused by predation by 
humans or human ancestors. 
Today, they exist only on two 
remote archipelagos: Galápagos 
1000 km due west of Ecuador, and 
Aldabra in the Indian Ocean, 700 
km east of Tanzania. These two 
remaining lineages are not 
particularly closely related and 
represent independent evolution of 
gigantism. The two lineages 
contrast sharply in their remaining 
diversity. Populations occupying 
different islands in Galápagos are 
highly morphologically 
differentiated as well as being 
genetically distinct; this has led to 
the naming of up to 15 taxa. Some 
authorities consider these separate 
species, while others regard them 
as subspecies. In contrast, the 
giant Aldabra tortoise in the Indian 
Ocean is morphologically and 
genetically quite uniform and the 
extant animals are very likely a 
single species. 
What is the giant tortoise’s 
greatest legacy? The giant 
tortoises of Galápagos (genus 
Geochelone) are well known to 
biologists as one of the primary 
inspirations to the young Charles 
Darwin when he visited the islands 
in 1835 during his voyage around 
the globe on the Beagle. Darwin 
was highly impressed by these 
giants, although he referred to 
them as “antediluvian” and “giant 
monsters”, less than affectionate 
terms. Like so many other sailors 
and buccaneers in the 17–19th 
centuries, Darwin partook of eating 
the meat of the tortoises, 
purported to be very tasty. But the 
most important legacy of these 
tortoises comes from the way that 
they are distinct on different 
islands. The vice-governor of 
Galápagos assured Darwin that he 
could tell the island of origin of any 
tortoise just by appearance (which 
modern studies have shown to be 
an exaggeration), stimulating 
Darwin to write: “I never dreamed 
that islands, about fifty or sixty 
miles apart…..would have been 
differently tenanted……I ought, 
perhaps, to be thankful that I 
obtained sufficient material to 
establish this most remarkable 
fact…”, a fact crucial to coming 
onto the notion of natural 
selection. 
The loneliest animal in the 
world? In the late 1960s the 
population on the small, distant 
northern island of Pinta was found 
to be very small, in fact, only a 
single male was found on the 
island. Subsequent efforts to find 
another tortoise on Pinta have 
been unsuccessful. This single 
male, nicknamed Lonesome 
George, was brought to the 
Charles Darwin Station, where it 
attracts considerable attention 
from tourists as well as making the 
Guinness Book of World Records 
as the ‘loneliest animal in the 
world’. George is now with females 
from the closest island to Pinta, but 
over 35 years has not reproduced. 
Studies of his levels of male 
hormones revealed normal levels. 
One possibility is that George does 
not recognize the females he is 
with as being members of his own 
species — DNA studies showed 
that his closest living relatives 
come from Española, the furthest 
island from Pinta. Ongoing work is 
focused on the several hundred 
Galápagos tortoises in captivity 
around the world in the hope of 
finding a female from Pinta who 
may prove more compatible with 
Lonesome George. 
Aging Harriet…..or not? Another 
famous Galápagos tortoise is 
Harriet, who resides in a zoo in 
Australia. Harriet is purported to 
have been collected by Darwin in 
1835 and given to an Australian. science. Daytime science is made 
of the polished, linear, rigorous 
stories you can read in a journal 
such as this one, or hear in talks. 
Night-time science is the messy 
heap of intuition, despair or elation, 
association of seemingly unrelated 
ideas, absolute absence of rigour, 
that feeds daytime science. To me, 
night-time science is the creative, 
exciting bit. The polishing, rigor, 
and so on, however, are not just a 
mere ‘professional packaging’ of 
the product. Night-time science 
will produce a fleeting thought, 
daytime science will formalise it 
into a long lasting mental 
representation from which novel 
concepts can emerge. 
What is the best advice you 
have been given? Unfortunately, I 
tend to forget very quickly the 
advice I receive, both good and 
bad. Which should not be taken as 
a claim that I know where I am 
going and do not feel I need 
advice! Most of the time, I have no 
clue where I am heading to, but 
like it this way and only worry 
about the colleagues who 
accompany me. I do think, 
however, that some things are 
important. One of them is that, 
while discussion with fellow 
scientists is crucial, one should 
neither follow trends or advice, nor 
try smart career moves or do what 
is expected by others. Just follow 
your own intellectual path, be your 
own best critic and accept the 
judgement of your peers down the 
line. A corollary to this advice is 
that one should leave as much 
freedom as possible to younger 
colleagues in a lab, and resist 
mentoring them too much. 
What do you love most in 
science? Suddenly understanding 
a tiny additional bit of the world 
around me. 
What do you hate most in 
science? Scientific dogma and the 
supersized egos that often give 
them their prominence. Trashing 
dogmas can, however, be 
stimulating and they are usually 
short lived. 
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